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A process for the prcparalion of optically active 2-[6-(hydroxymethyl)-l,3-dioxan-4-yl]acetic acid derivatives, which comprises 
subjecting an enolatc prepared by reacting an acetate ester derivative with either a base or a zero-valent metal to reaction with a 
hydroxybutyric acid derivative at -30 **C or above to thereby obtain a hydroxyoxohcxanoic acid derivative, reducing this 
hydroxyoxohexanoic acid derivative with a microorganism into a dihydroxyhcxanoic acid derivative, treating this dihydroxyhexanoic acid 
derivative with an acetal-forming reactant in the presence of an acid to thereby obtain a halomethyldioxanylacetic acid derivative, 
acyloxylating this halomethyldioxanylacetic acid derivative with an acyloxylating agent into an acyloxymethyldioxanylacetic acid 
derivative, and subjecting this acyloxymethyldioxanylacetic acid derivative to solvolysis in the presence of a base. 
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ttc. RftM'p<Dmnm^no. oi~5o% (w/v) ;j5^^l< 
m±^<om&i3^xj^^<om(7>R}t^^m::^^m's:fkm^ti^o mm. 2~i6 

K • Tf-V'yy.^ Vir^Y (NADH) . 5S5t;M= = 5^ ^ K • T7=" 
-'^'Jy^^ \yir^Y^ hm. (NADPH) ^tTJ^^^^SsJini-S r i D . 

^J:<, NADH. NADPHSr^B£-r2>S:/^;^^^^bM(DW^i: t ^CiS 

^;ifife-r6l!^{c:NAD^NADH(Iii5ci-'5Sf£;^^^. rT/W^-P^IUiTK^S^^ 
f^^-:^-h^h^)\-^ J =7 ^ h>iSr^^-r6l^(:iNADtyc{±NADP^N 
ADH*/cfiNAD PH{c^ix^*ixil7c-r5Sfcr>^^f»Jffli-'2> ,!r;i>-c § -5c 
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10 



15 



20 



25 



xm (3) 

«m^::*^^^T. xa (2) T^btifc TIE-«SiS: (V) ; 



T'*^?n5 (3R, 5S) «s:t^^z:i*:iag;|r;^i-Sv^t Kodrv'-^^Jr-t^V^^^ 
T«iS-r^) ^ t i 19 TlB-flS:^ (VI); 




(V) 
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la (3) (c*3^^T^ffl-r5v r±^-/\^M^i^i^>m<oj^m&n. i^t kd 
;^/U7fs>'^^(D;^/i.;n>'gf ; jggf, ag^, it^^m^<Dmmmm^mif(^ 

15 — 1> A p — |>/U;n:/'^/u;f;>^-Cfc'5o 

^^(4:{;i^L, »*L<«0. 001-0. 5^/U^S-Cfc>9, j:«9»*U< 

tie. 0 0 5 — 0. i=e/u^mX'h^o 

xm (3) (75s*&(i. ^m^m^m^&f^-'mmi^ > 

'f'/V'ir h:^l$(^.ir ; ^^^JJ^/^A, 1, 1, i-h 

mm'^mfhti^o ±ts.mm^mt. mnx'm\'^xhx<. 2m&.±^mm\^ 
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23 



(3) osf&ia-K«. -2 o'Cd^ej 1 0 o'c, »*L<{io'Cd^e> s o 

(3) {ZX^X'<%htii>s Tl£-^^ (VI) ; 



25 ^/US. t e r t -^^/US. --^Jrv'/VS, ^x^/l'S. -^l^'S^/VS, P - 



15 




(VI) 



20 
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# 
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24 



am (4) 



2|cxg(c:^o^^T, am (3) .T'#b^l'/t^ Tl£-j3£^ (VI) ; 



5 




COgR 



(VI) 



II); 



25 (4R, 6S) ^<0±mim.^^ir^ri^/\^^^^^:^f-;Vi^ir^^ 




(VI I) 



BNSD0C1D <WO _00080nA1.l. > 
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10 



15 



20 



xa (4) i:Liiii^Tt^ji^^.^'yitmtLx. 0iJ;tfi'Tta-fi^^ (xi) ; 



^^/I'Sx i-^T'ntVV'S, n-:/^yvS. t e r t 

4aT>'^:^'>i.^/>^V@?i^(DftiH;i, (4) tc*3lt 5 T >'/^:i- 

=^r->^b^Ji: LT. fi?yxli'TtB-ji5^^ (XII) ; 




(XI) 




(XII) 
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X'm^ix^4mT:^^^^j^m.tTt& -^^ (XIII) ; 



5 




(XIII) 



10 •^^^tih^^^yf^i^mm.(Du^^hi^tz^mx-^ 

o T i&f /ci c ^ $ tb fcb CO -e 5 „ 

- 1 20T7yi-=^/v£«fT-*)'9, :Brfl!:&t)(c:{l. y^/uS. =^^J^&. n-^n 

«j6<3{^(±, m.m. ^m. B^m. th-ti^^ym. T±h^i^m. y^n^Jri/S 

25 ft^TfeSo 

BNSDOCID <WO_.. 0008011 At t > 
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So 

^•^iSE : v^^^^'^i'^— X h7 t Kp7 9>, 1, 4 -v';^-=^1^:/. ;^ ^ 
20 x/i^. ^=^1^^^^^ T^/u^^Sgj ; g^^^oi^/u, 

; j^^bp^^i^i^. iJ'nnTj^/i'i., 1. 1, 1- 
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nm (4) <^>sf£?faar{±, o"c*>e>2 o ot:, l< tts o'c;i>b i s o 



■C^^nS (4R, 6 S) i$<7)SEflsiag^Wt" ^>T->;^:;i-^t/^f^/^v^;^-^i^ 
(I) ; 



xa (5) 



3t!:Xmi:i*3lNT. xm (4) -C^fjHfcTBe-flSliC; (VII) 




20 



(VII) 



25 




(I) 
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T^^Ks (4R. 6s) i^ff^^i^^mm^^-f-^^^ vo^->;*'^^^':^^^-^=^ 
5 ^M,. 7^mt'rh])^j^. 7icm<t^V'>M^. :^mit:fj/i-'>^j^. 

10 L, 0. 0 0 1 ^fijJ^b 5 ^fi. iff* L< 0 . 0 1 Sa;i»^e> 1 • 0 ^fl:T' 

v-zL ^ / -;i.^or/u=3 -/I'S^iSI ; iy:ii^/vr $ v , fn y i^i^, f-s y 

^-x/l^, xh7tKo77:^> 1, 4 ->?;d-^-t^>^, /•'^/v t -•^'^/Va^—r- 
^ ^nDpJ^/l^i^, 1, 1, 1 - h y ^ ; i/y ^ 
N-p<f^yUt'ny '^drify^yl^y ^-gfhyr^ Kl§5(0#^:7'o h^-f^^ltS 

25 mmm>m-fhix^. 

(5) (O^^.U.m\t. -2 CCji^Pj 1 0 ot:, $f*L<fi- 1 CCTi^f^ 
5 OlC-CfcSo 
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life flTil i 9 fnl lb PI^ ^ H -5 1> <D T' {± V \ 

1 

15 (5S)-6-^op-5-t Kndrv^-3-;r^y'^^f->'®?t e r t- 

7 7 >- (Sfiit 1:2. 5 ) ili^^¥g (1. 8mol/kg) 16. 7g (3 
Ommo 1 ) iti^T4 Ot-C. y:/o fcVwr 5 :^3. 34 g (3 3 m 
20 mo 1 ) trjgiTL, mit-^V^'>'>J^-:^-{ yT'otWT^ K?«iS:|ia®J Lfco 

(as) -4-:J'nG-3-t Kn^vgSgfni^yl/ (4^1^^ 1 7 2 3 7 2 8 
•^-P;?INa||) 1. Og (6. Ommol) t Sip® t e r t -r^'^/H . 74 g ( 
1 5mmo 1 ) $r5. OmL<Z)-^y T/l^=fl^^m%T 

mom^x\ m^^7. ssg. 7i^2o mm=^^^^2 0mL^m.wm^ 

^^^v^U iJ^flVtiy P-v (Me r c k^tliiK i e s e 1 

R\'snociD -^wo oooeonAi i > 
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g e 1 6 0, '^=Sf1f>' : mm=^'^/^=8 0:2 0) IZXmMl.. (5 S) -6 
V^^-y- 3 t e r t - ^=^JV \ . 14 

'H-NMR (CDC I 3. 400MHz/ppm) :1. 48 (9H, s) 
5 , 2. 84 (IH, dd), 2. 91 (IH. dd), 3. 05 ( 1 H, bs 
), 3. 41 (2H, s), 3. 55-3. 64 (2H, m). 4. 28-4 
. 3 6 (1 H, m) 

10 (5S)-6-:?np-5-t Y^^^i^- ^ -ir^V ^^"^^Wit e r t - 

(3 S) -4-:;^na-3-t Kcdrv'g&®f:iif^/H. Og (6. 0 mm o 1 
) ti^Kt e r \.-Zf^)V2. 7 8 g (2 4 mm o 1 ) $r 5 . OmL<^57^ h "7 

15 U^^/Ai/>f VT'n tVi^T? K2 4mmo 1 ^Wj^^-t" h7 t Kn7^>^?^$: 
2 O^AWtTilSTL. $t3{:i5~2 O'C-Cl 6 Npftmi* L^:i„ 
mcom^X'. WsMM 6 . 3 1 g . 7k 2 0 g . i^^ai^/u 2 0 m L ^m^U'k 

20 ^aSr-y!; ;*>^/V';*7 7i^^' n-r h^y^^- (Me r c kthSlK i e s e I 
g e 1 6 0, -^dr-9->' :g^^;i:^/U=8 0:2 0) dXlfi^L, (5 S) -6 
uu-^-M Y-a-^'y- 3 -;*-:3r y^i^rifVi^ t e r t - rf^JV^ 6 m g 

25 ^JK^iJ 2 

(5S) -6-:^'PP-5-tKndr«>-3 y-^^1^>®f t e r t - 

(3S) -4-^nn-3-t Kndj^v'gSgjai^/va. Og (18. Ommo 
1) <!ri^g! t e r t -y^/U5. 22g (45mmol) ^^^y^ 2^ 
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6. 86 g (7 2mmol) 1 0 . 0 m L Ox h 7 t Kp 77 

T 5 K9 0 mmo 1 -^^(Dr- )> 7 t Kn 77 >^?S$r 1 B#fe1d»ltTiST ^ 
b I- 2 5 -CT 3 ^ftllt^^H Lfco 
5 %il(D^^X'. Mm.SSt2 1 . 7 g . 7k3 0 g , g^gf3i^/U3 OmL^^^^S^ 

tk. m^±TX'mmt:m^L. (SS) -e-iJ'no-S-t KDdp>'-3-;i- 

10 ;V5CN-R (4. 6 mm X 2 5 0 mm) . ^Bt^S : Tk/Tir h — 

h y yW= 9 / 1 , mM : 1 . OmL/m i n , ^^tti : 2 1 0 nm. 13 y J^^I^S. 

15 ( 5 S) - 6 C3 n - 5 - t Ka^v'— 3 -;J-dr y^^i^;/^ t e r t - 

ISOmL (240 mm o 1 ) (C, Itt^T S^CT'. i^^T V^t^ tVUT 5^26 
. 71g (2 6 4mmol) h 7 t Kp 7 7 1 8 . 8 g;i»^7'i f 

(3S) -4-:J'on-3-t Kn^i/gggf3i^/H 2. 5g (7 5mmo 
1 ) t e r t --y'^/V 17. 4 g (150 mm o 1 ) ^ 2 0 mLcOx h 

7 1 Kn7 7>{w^fWL, T/i'=3':/#H^T, O-St-cm^^l^L/wo CK^^^^K 
(d, t e r t -■^^/VT'^r^iy^ J^^ u =7^ K<D h;U3:://'x K 7 t Kn 77 
25 > (mfiJt 1:2. 5 ) '^^WM. (1. 8mol/kg) 42. 9g (75m 
mo 1) 5:3 0:J^;iintT?KTU, $ f>lC5'CT'3 O^^tSittfco Cl-iC, %\Z. 

»l$!lL;fey^l>Av>^ VT-o tVi-T^ K^«:3^F«^*>ttrtjSTt, $b{w5t: 

S"JO^^-C% aS^gfe 0. 3 8g,7K31. 3 g, itS^ni^/V5 OmL^m- 

BNSDOClD. <WO ^ . 000801 1A1 I. > 



wo 00/08011 




PCT/JP99/04229 



33 



mm^Wi. mi£Ti^mm:^m^L. (ss) -e-^^pu-s-t Kc3=^'>- 
5 -Cfco/ho 

(3R, 5 S) -e-tJ'OD-a, 5-v?t K^dri^'^.dr•»^>'^t e r t - 

10 miiacOA^HfeS OmL^rS 0 OniL^KP77^='(::AHiS®^, ^ 1 {-ti^ 

/^o3t„ :i(Oi#||fK/&^t5ffl'6^^llt{-J;oT||<^£«:S«). (5S) -6-:J^nn 
-5-t Fn:^'>- 3 -;^-df y-^drf-v^t e r t -^^/l^ (^itlF'J 1 
0:^ifelc:T^B)t) 1 %, :?'yv=i — X2%5 OmMD ^'g^i^®?^ (pH6. 5) 
15 2 5mLl:i^®L. 5 O OmL§ffiP7 7:^3t'AixT 3 Ot:, 2 0^PB^Mi: 
9RJj;$itfco SJt&^. Sf£;?K{;i^fls:fficoglP®?^^/uS:;!lPx.T2leltttBU, ft 

/U5CN-R (4. 6mmx 2 5 0mm) , ^Sili0t : 1 mM U i^S^^ki^ 
^/T-t hr^ h i;/W= 5/1 , M : 0. 7mL/m i n , t^W : 2 1 0 n m 
20 , iOyJ^^m -. 3 O-C. ) T'^^-lffLT. J;UJ^fie Lfc (3R, 5S) 

-6-:5'PO-3, ^':X-^^■t^>'g! t e r t -Zf^/V(DV'T:^V- 



25 
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(3R, 5S)-6-i?r3u-3, 5 - v= t K n dr ->-^# f- ^glf t e r t - 

5 yy^t (Candida inagnoliae)IFO070 5?:ffi® 3 

CC, iimo. 5 V vm, 0 0 r p m {CT 2 4 ^ffilt^ L/Co ^^H^T 

Vk. (5S) -6-^C2D-5-t KP=Jf^i^-3-;^-^y-^dE^1f>g^t e r t 

-zf^/v {Ummi\c^iM(D-:^m^X'k^) 3 0gi^Vi^=>->^6 0g^^»p 

#6n/iWa^BSriE7K^a^-CJBi7KLfc(0-t,J^ETlIJi^5§PJt. (3R, 5 

S) - 6 P P- 3, 5 ->?t KP=3rv''^^f->'®g t e r t -:7'^/^2 4 g 

^rw5. (3R, 5S)/(3S, 5S)=1 0 
15 'H-NMR (CDC 1 3 , 4 0 OMH z/p pm) ; 1 . 47 ( 9 H, s) 
, 1. 62-1. 78 (2H, m), 2. 43 (2H. d, J = 6. 4Hz) 
. 3. 51-3. 58 (2H. m), 3. 75 (IH, bs), 3. 84 (1 
H, bs), 4. 07-4. 13 (IH, m), 4. 23-4. 28 (IH, 
m) 

20 

2 - [ (4R, 6S) - 6- {if VI u ^ ;V) -2, 2-v?>5^yu-l, 3 
-t^:^-d^1^>- 4 -^/U] 1 e r t -y^^/W 

(3R, 5S) -6-^nn-3, 5-i/t Kp ^i^-^^i^^-if t e r t - 
25 mmm5\L^m(nl5m^X'km l. OSg (4. 52mmol)^ 

T-trh>4. OmL(c:^ft?L, 2, 2 - h =5r v'T'p O . 8 3 m L (6 
. 8 mm o 1 ) , p - >7;;U7}>>'^8 . 6 m g (0 . 0 4 5 mm o 1 ) 

^mtf^ixiT^. ^?aT4. bnmnx^tL, m)ETJ-sjre^<SEtig3i&j<7)2, 2- 
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T\^mm^m^LX 2 - [ (4.R, es) -e- i^X2u/=^;U) -2, 2- 
3-i^;^-^i^>-4-'f/^] g^gft e r t-y^^/H. 2 5g 

•H-NMR (CDC 1,, 400MHz/'ppm) ;1. 25 (IH, dd 
). 1. 39 (3H, s), 1. 45 (9H, s), l. 47 (3H. s), 
1. 7 7 (IH. d t) , 2. 3 3 (IH, d d) . 2. 4 6 ( 1 H, d d ) 
, 2. 40 (IH, dd), 2. 51 (IH, dd), 4. 03-4. 10 ( 
10 IH, m) , 4. 2 5-4. 3 0 ( 1 H, m) ' 



mmm? 

2- { (4R, 6S) - 2, 2-v?/f^/U-6- [ ^/l':^ /U7f.=L/l^:t^ 
v-) pt^/l^] -1, 3-'J:^^^>^-A-y(;V] t^^t e r t-^f^/U 
15 2-[(4R. 6S)-6- {^nu:^^-;v) - 2, 2-v?7«^/V-l, 3 

^^) 1. OOg (3. eOmmol) , ^itT" h V n - ^^/I'T -t. 
1. 16g (3. eOmmol) , ^nSt:f3 V 17 I . 76g (18. Ommo 
1) ^N, N-v=p<^/U.1-N/UAT5: Kl OmLif>{CSBj^L, 10 0*^:^2 0B$ 
20 mmWLtZo m.Ut.-Ci!^n<Dm. 7K2 0niLSri!)B;t. n ■•d^■^^>T'3|pltt^li 

T\zm!^^m^LtZo B.^^'^'JiJ^;VijyM.pu-7Ycryy^- (Merc 
k|±^K i e s e 1 g e I 6 0, ^^-^^ gl=^a:'5^/U= 8 0 : 2 0) {CIT)^ 
25 £{L. 2- { (4 R, 6 S) -2. 2 -^/l/- 6 - [ (p« 

;*-'^v') ^^/V] -1, 3 -i;J;J-dr-t^>'_ 4 — fyu) t e r t - ^^/l-O 

. 8 8 g (&fe@«s) 1 %T'^|'yclo 

■H-NMR (CDCI3, 400MHz/'ppm) :1. 27 (IH, dd 
. J=23. 9, 11. 7Hz), 1. 39 (3H, s), 1. 45 (9H, 
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wo 00/08011 




PCT/JP99/04229 



s), 1. 47 (3H, s), 1. 57 (IH, dm, J = 10. 3Hz), 
2. 08 (3H, s) , 2. 32 (IH, d d , J = 15. 1, 5. 9Hz) 
. 2. 45 (IH. dd, J = 15. 1, 6. 8Hz) , 3. 97-4. 16 
(3H, m) , 4. 2 5-4. 3 3 ( 1 H, m) 

5 

2- ( (4R. 6S) -2, 2-i^;<^jU-6- [ ( p{ 
'» -1, 3 --:^^drf->-4 — T/U) i^^ ter t -l/^yU 

2- [ (4R, 6S) -6- (r^no^^/i.) _2, 2-v?y^/U-l, 3- 
10 ■>?;f:3r-t^i-- 4-^/1-] e^^t e r t-y^^/U (Hig^iJ 6 l^iEiJ(^^)S (IT-^ 
m 1. OOg (3. eOmmol) , mtT h 7 n -7>yWT>^- A 0 
•5g(l.80mmol), g^Sf h y -J? o . 8 9g (10. 8mmo 1 
) ^N. N-i^/^/i^7t^/l^J^T K h^l OmL^{zmmL. 1 0 0 -CT" 2 0 B#P«^ 

15 fco 

mmmLtz'iks -2 0«C^T'f^£j)Lfco WttiLfc^&Hl,^5SiJ. -^-^^ 

J«ffT{^$?;^$itX. 2- { (4R. 6S) -2, 2-v'p<^/U 
20 -6 - [ {y^^/l'ti/i'Ti-^z^/l'yt^i^) /^/u^ -i. 3 4 _^ 
M e T t --Zf^fVQ. 7 6 g (SfefH^ifiSBl.) ^I|X^7 0%T-#^Co 

2- [ (4R, 6S) - 6- (t Kn;Jf ixptf^/u) -2, 2-v'^^/U- 1 
25 , 3-v^^dp-y-:/_4 — O^] mmt e T t 

2- { (4R. 6S) - 2, 2 - 6 - [ ( p< ^/V;!^/!^^-:::^/!^;^-;^ 

^f^/V] -1, 3-v?;^:3p-t^:/_4_^^^} g^^t e r t-^^jU (Mm 
m8(D:ffmiZ.^<0mm) lOg (33. Immol) ^1 0 OmLOpf / - 
/HC:®fi?L. TKiffimWT. lik&t:f3V'>J.O. 46s (3. 3mmol) ^ADx 
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5 r&,T(Dmn^Ti^iS^. mm^m^^±\zm^LX. 2- C (4R, es) 
-6- (k Kndf->;''5^>'W -2, 2 - i^^* '^'/V- 1 , 3 - 4 - 

^/V] g^^t e r t -y^yUS. 6 g (Mfe^ft^^ife) ^HX^ 1 0 0%T#fc„ 

'H-NMR (CDC 1 J . 4 0 OMH z/p pm) ;1. 29-1. 52 ( 
2H, m) , 1. 39 (3H, s) , 1. 45 (9H, s) , 1. 47 (3H 

10 , s), 2. 05 (IH, bs), 2. 33 (IH, dd, J = 15. 1, 5 
. 9Hz), 2. 44 (IH, dd, J = 15. 1, 6. 8Hz), 3. 47 
-3. 53 (IH, m), 3. 58-3. 64 (IH, m). 3. 99-4. 
04 (IH, m) , 4. 2 7-4. 3 3 (IH, m) 

15 mt^m 1 0 

(3R, 5 S) - 6 -^J' n D- 3 , 5 - t Kn ix^^r1^>gf t e r t - 

20 bii'iJ>$5'l^f{-J;oT0flc^m^^>^ ( 5 s) - e -iJ' n p - 5 - 1 Kn^f 3 

-:t^y^^'^>mt e r t -:/^/l^0 . 5%, 5%, 50m 

M U ( p H 6 . 5) 0. 5mL;cML. 1 0 m L^l^f^ 

25 : "tJ^/^^f ^:^f±i!{=i;^^i^— /US CN-R (4 . 6 mm X 2 5 0 mm) 
, MMM : 1 mMy I/gfTK^j^/r-fe h - K i;/U= S/l . : O. 7mL 

/m i n, l^W : 2 1 0 nm, t>yJ^m.B[ : 3 O^C) T^tfrLT, S/^^^SU^ 
^j*L/c(3R. 5S)-6-:^np-3, 5 - t K n dp v^'^dpi^ t e 
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(3R 5S):(3S. 5S) 


(Brevibacterium stationis) 


37. 1 


94:6 


3'J^^/^^•T'J•>i* 7>^—T*f^7. IFO12072 
(Corynebacterium ammoniafienes) 


29. 2 


92:8 


a'J^-A^f'j'^A V^K-ti>7, IF014136 
(Corynebacterium ammoniegenea) 


37. 7 


94:6 


ay^/WJ'l'A if;U^5*A ATCC13287 
( Corynebacterium glutamicum) 


19. 6 


94:6 


at^zivf}^ x'j;^n;KA IAI\/I1474 
(Rhodococcua erythropolis) 


24. 8 


83:17 



Mt&i^n 1 

(5S) -6-:^PP-5-k Kodri/'- 3 -;^-^y'vdf-tf:/^t e r t-^ 

) 1 5mL (2 4 Ommo 1 ) (d, tgl$T5*t;t?, i^^ V T'p tVVT ^ > 2 . 
67g (26. 4mmol) i r h 7 t Ka 7 7 5 m 1 t,?^^ S^^^^j^y 

L, v^^j^i^^ yz^ut'/i^T^ h^m^mmLtzo 

Amit-thV^^ (6 0%^:^^^^^^ /l^U-^^) 240mg (6mmol 

^J^l. 7 1 g (18. Ommo I) , t e r t--f'J-;Vl. 74 g (1 
5 . 0 mm ol). (3S)-4-:^dp— 3-t K n =ir v'SS^^^yu 1 . 0 
g (6mmo I) 5'CTlS^inL3 O^Fp^tSl^LfCo C:<7)?^{C, 9t\Z.mUL 
fcy^'^i^v^^yT'ntVi^T? K?S$rl^aS-Cl 0 ^3^;6»ltr}ST L. Mt:: 2 5 

^1. 7 8g^^fco ::i^?f^^6l0iJ2^::fE«(^):^^fe(cJ: ?)$)-=W^L/tt i|x 
^6 4%T*>ofco 
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ttmm 2 

(5S) -6--!ruu- S-}1 Vu^-y- 3 y^^^y^ t e r t -iT 
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(1) Tia-)^^^ (II) ; 
20 X^CH2C02R^ 

(II) 

(^dp^ R'fl, 7^^^ l^l^j&l ~1 2<DT/Udr/VS, i^^|g:6- 1 2 (^JT'J- 

25 /uSX(lJ^#lgc7~ 1 2(^r7/^=^/vS(^v^ri^;5^^^1-o X' {1. TK^tfc 
ffl^^-frTPI!!$n5:3iy 7- TIE-IJS^ (III) ; 
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COgR" 



(III) 



10 



IV) ; 




20 



25 



(2) Md: 

) ; 



OH OH 




COgR^ 



(V) 



iOTie-fiSliC (VI); 
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(VI)- 



10 mif 1 ~ 1 2 (^T/U^/VS, J^^IS 6-1 2(DTV -/^SXH^I^Ife 7-12 
15 Ttfi-^^ (VII); 




25 (iCtf. R' . R' «±IB{w|^i:o R' (t. tKI^. J^l^|gcl~l 2(?)T/U 



wo 00/08011 



# 
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10 



15 



20 



LXTsi-f&i^ (VIII) ; 



«2lB®<7)®iitfe„ 

5. g^i!:Il;^x/^^^^(c^oV^T. X' ;6^^^D>f , i^y^-h 
1 Jctegi<^®|it&„ 

6. 7- h%Rj^;$-^Sim{w, 7K!;3.-x/i'S^&»-rS. lt*3Sl;6» 

7. .-Kiln:— r/vi: LT, v^;< h^v-^i^yig^^ffii-aftjR^ejClS^t^M 



X^Mg N 




(VI I I) 
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8. TIE-^^ (III) ; 




TlS-ii^^ (IX) ; 

Mg r8 

(IX) 

X^CHzCOzR^ 

(II) 



wo 00/08011 



• 



PCT/JP99/04229 



10 



15 



20 



Tie-«s:^ (IV) ; 



9. ^-^-/V^ISK^^SV^T. d5 t e r t -y^^/UST, X" 7^^^ 

1 0. -jis^ (III) x-m^tiiiit^m^. ^miku-^^^'y^Mt^m 

^) . S#Jtt« 1 0 X(t 1 1 tB^<7)S!ijtfeo 
LTTIS-fla:^ (X) : 




(IV) 
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► 10 



(X) 



10 -/v-S. j^9{ll^7~ 1 7-^/^=35^ /i-S, ifdft, ;^£(^^^-ri^;il^i^«■r 
15 3 |2ii<Diiii&„ 

^t;^;<77;ji, ^-rVT^Vym. ^ y ^ h =3 ;^JS, 7=v-< y ^-r-r ir xJH, 

y;rhy*Aj^, ^'^^v'Tji, /N>if^-7J1, ^ J\^-<^u-^^±P.m. f 

25 

^ ¥ ' y—'^'yf ^ V-=i ^:^i3 7. ' y x^ — 'y . ^^vfA 
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o K='5/;&;^ •3:y;^p.lfy;^d*e)>:c5P>0»e))ilinfcm^iaTfe5^ m^it^ 

15 

17. Ti^/l':i-^i^<k:»|^LT. Tia-U^^ (X I) : 



20 




(XI) 



25 

(^q^, fi. tK^. ]^3^t!ci--i 2(DT;v^J^m. J^^I&6~1 2coTy 
-/l-SX{i]^mi^7~ 1 2<^r7/i-=5r/uS<7)V>-fn;5»«r^i"o R"> R'', 

<^5Ty-/i'SX{i^^t!i:7-l 2<75T7>'U^/l'S<7)V^-rH*>Sr^i-o ) 
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18. 4mTy^=^^M.^/\^7fsymm^iS\'^X. R", R'\ R";5H>-f 

5 n t n - y'^/umv h 5 ffJ^JS 1 7 {;:|B«t(0$!{3t&o 

1 9. 7iyj\^it^^^imt\^X. TIE-fiS^C (XII) : 



10 




(XII) 



(^4^. R'\ R'«, R'\ R'-'Ji. ^n^ixMLT, J^^^ 1-1 2 (^T^b^Sr 
T^$nS4«ftT>'^=.l>Aj^<i:Tltl-flS:^ (XIII) ; 



25 
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PCT/J?99A)4229 



(XIII) 



^mto ) 

15 

2 0. 4aTy^=!>AMt-*5VNT, R'^ R'\ R'\ R v ^-f if, n - ^ 

20 SiSjJtJS 1 9 ^fcfi2 0 <^)V^Tn;&*tcie®(Z)Siit?fe„ 

2 2. ;^7/^;^-^>'^i^{cl*5V^T. M;6>-:^ h y ^ A^;t(±?!7 'J ^ A(^)^^-m;i>T' 
25 2 3. 4 i^T -^^trftbisi t Lxit^&^m^:xT<om^mt 1-511* 

^1 9*»p3 2 2 0^^■m^5»^^c:fa^<^S^ig^!fc, 
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51 



2 5 . R' ^5 t e r t -7'f^/VSTfc5SS*^l 2 4(73V>Tn*»{C|B«c 



5 2 6. ^i^J^^/uSTfeS^^JS 1 2 5 <^v^Tn;5Mcifi^ro^itfe„ 
28. R* tR' 16^. V^-TH^^^/i-ST-feSlft*^! ;6>t3 2 7<^^^-m;6» 

10 (;iie«i(7)^it&o 

2 9. X' i)K ^fi^Tfe55t3*^^l/5*fj2 8 0V>-m;5»lc:|2^0H[ai?fe„ 

3 0 . TIE-jJSfiC (II) ; 



X^CH2C02R^ 



(II) 



25 



OH 




(III) 
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10 



15 



20 



IV); 



{Lm.mt (v i i i ) •. 



3S 3 0 {w|a®(^i!iat^, 

3 2. •r^;^v/>>i,T^ K^::43^^T, R« R' Jj>>r VT'n tVUS-C$>5l^ 




(IV) 




(VI I I) 



8NSDOCID <WO . 0008011 A 1 .1 > 



wo 00/08011 



53 



• 
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1 IEtt(7>i!iitlfeo 

3 2m^-rtiM::mm(D^mmo 



10 3 5. y-h^Rm^'t^m^^. ^-v:^-T/m^mm-ri>. m^^3 

3 6. ^I^y^-x/Wt LT, h^v'aQ^>'Sr^ffl-r5ft3jt3B3 5i;i|a« 

15 

3 7 . Tia-fi^S: (III) ; 



25 Sr^-To ) Vm^tlbit'k^^. 
Tm-m^ (IX); 




20 



(III) 
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54 



X* Mg R' 



8 



(IX) 



^f^-fo ) X-^^tii>^V ^^^-zi-mMX-f-if^^mL. TIB-^^ (I .1) ; 



Tt2-i^5^ (IV) ; 



25 

3 8. :^ir->'Wft|ltci^V^-C, R" ;dJ t e r t -yf^/UST. X* 



X2CH2C02R^ 
(H) 




(IV) 



BNSDOCID <WO„_00080UA1J.> 



wo 00/08011 PCT/JP99/04229 
W 



3 9. -fl^^ (I I I) -Q^^tl^it-^m^. ^&RXf^^^->'>Mt^^ 

^n^m 3 9 4 0 jdte^c^iJiit&o 



4 2. f^®!^;^T/u^ii:flcie:*3</^TX^ r^^mm'FXhr). a^yy-h 
i::^mtLXTtS.-m^ (X) : 

15 

Li 



R10 



(^4^, . R'" it. 1 ~ 1 2 {^T/^^/^S. 6 ~ l 2 <7)T y 

4 3. y f-C' AT ^ Kic:*5V>TR' R'° 7)W y T'u f>'l'S-Cfc'5ft5i<:JS4 
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4 4. R' ;&s t e r t -^^/wSTfc5f§:}tJS3 0*»t>4 3<7)V^-f^^;5^(^l|B 
4 7. TlB-flS:^ (IV) ; 



lE-ft^^ (V) : 



25 




(IV) 




(V) 
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J 
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15 • hDt°;^7y:^, y n 5^;^^ • 7 'i' i^^T^i'— X ^ ^)-:fh^ytiy^ • y- 

;^ A • a: y oc^';^^ ^ y >^ -yT - iJ-fT.'y — ^ ^ ^ J^^ >{ ^ 7. - fV^ 

T%y^. y^^r • if^\f7^^ ^-^^^y—^ ' ^^rf^y . \f:^T • i-i^-fy^y 

25 4 7*fc«4 %(r>\^^-tf\.1iAz.W&<r>W&'^o 

5 0. R' t e r t -7f-/USTfc5lft*^4 7;5»b4 9(^V^-ftv;i)-l-IB 
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5 1. X' i)^i&m-ch^m7^^4 7 7i»e 5 0 (^VN-m**JJ:SB«t<^$stitifeo 




(^«t'> R' It, 7^m. mm^i-'i 2<Dr/i'^/i'm. mmmQ-i 2(dtv 
x-m^ti^it^m^. Tia-jjs:^ (x i n ; 



Rl5 



20 




(XII) 



BNSDOCrD. <WO. 000801 1A1 I > 
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# 
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T-^^ftbS 4>ffiT^^^'>A^irTfe-j&^ (XI I I) 




(XIII) 



-fr, Tv'/^;^-dfi/^t-r5rt^ci^9, TIB-«$^ (VII) ; 



5 3. 4igir:^^='>i^l£;cioV^T, R'=. R'\ R'', R" ;6^V>-f i^^J n --Z 



15 




(VII) 
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5 4. 4jfaT^^-'i7-^i^{::*3VNT, x» A'^^mt-tcn^mf^^^-rinii^-^^k 

31 5 2 5 5 <7>V>-md»{w|E«6<75Mj^&o 

5 8. R' ^5 t e r t -:/^/UST'fe5lt*^5 2d^(b 5 7 0V^-riT,*»lCfB 

15 
20 

6 1. X' i)^mM'^h^%niK^^2ii^he> Q<D\i^-ff\.tA^^i^<Dm^^. 
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